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(57) Abstract 

The present invention involves the regulation of specific enthalpy at evaporator inlet ^^^^j^S^U^SL 
or temperatore before throttling for capacity control. Capacity is controlled by varying the refngerant enthalpy difference ,a i the 
e^aoorator by changing the specific enthalpy of the refrigerant before throttling. In the super-cnhcal state this can be done by 
TaSSe pressure and temperature independently. In a preferred embodiment tWs modulation of specific en halp> ,u i don > by 
vary n| £e SreLre before throttling. The refrigerant is cooled down as far as it is feasible by means of he available ^olmg me- 
S and the pressure regulated togive the required enthalpy. Another ^^^^^^6^^ * 
tionof the refrigerant temperature before throttling, mis is done by controlling the heat rejection from the device. 
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(54) Be!H©£*w mwmm&mr't irfram&jm&xtttomw 



E^ass a? Humana (io) , jffipgs (id . sfcy^ 
s (i3) st/siigsf (i4) zffiz.tzm&Rmfs.Km-y-'f 

flUIS^lHlKlciBiS: * *ifcjtarffl*& u*>-/ <ff)i8i«:Sl 

i^-c. (H) tEss^ do co<pp B ii=Es**tfc 

«l±;<ff!&U->-/N- (16) <7)&tt8l»££i!)£t!-&c<kl:: 



[1**013] J:EHIlII<0>ft1*-<r Kl=&tt«)Mt£M 
<OS!S^. # (21) fttfttU^R (13) £«£U # 

(21) tRyfS (13) £0>|||-enBtti::Ettdtife* 
JtU*>— /< (22) <Dtttt#E*T»loaS*lTl*.6)«t* 

©*M£, # (23.24) «tt%««K(=J:UniBlKa>X 

Ksi/<s-y--f Ki=aw»**i*if»#« (25) i=»r 

-S<t*lr, |f®J#IS (25) l=j3lf*E*J*»1M KE*i 

aiflfrtu: KE^ro+^«ii-ffi^-r*ci:ir«feyii)$-r 
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a&tL.xm&i<ti. mmmzisixtsixzm-. ^e# 

y Ul£i%m<m%Rlf®t!li£3:l1& <fc => l= ft o r 
^-6ttJinil<J&£&S& (12) OTffiESSAPUHSEft&Uv 

-/< (i6) <o$u*$*,tzi,?ztznmtTrzm*m-\ 

t-SI§#JS 1 ~ 5 0\,\-f*ifr 1 BC:EBa>£&. 

Bg*E*-ejU£**i*-i*WB!lHlK^fifc-r-5J:dl=, 
(£3njS*S^tt/=EEIS*S (10) . #33i!ga (11) . ssy^ 
R (13) RtfBBB (14) £BS.feBBB£ftBEtt-<M 
^JUSai-fcl^T, 

USEiSSfi* (14) tmFlBEiffi^ (10) t(D*F^I-iBS* 

*ifc«a£*»U*>-^ (16) t. 

BBBBSttlM 9 JUA-e. «TE«EJ««U /< (1 

6) ^mtBEtttt do) tro*niii=EBaF*i.fc. tdeffi 

E>fr$«U->-/< (16) ©lIffl<tJgapizitii-r-5iSE3iEA 

n (17) t. mm^mm (id rogEajpi-aa-ras! 

ffiBAPfc***-«ttX*B (12) 
1fflE«E3ftJ£U->— A (16) a>&<*&S££HL-CflrE 
JU-9--T KE**Wr*«rlE«y*S (13) flJISH* 
SHgg (11) <ttfrEs&f§SS (14) <tror B 1l-iBi§LfcC<!: 

t -r sBB*ttftEtti}- -f * 

tt-»M 9;uBBIi, ^1 Ellclsaw^S^+t-S),, C©g 

ai*, Etta d) . att&x&ti (2) . jsy# 

(3) . &tf3SS§&£&S8 (4) fti&*tjft$:h.«. 
&a>KBf*BBBBBI=tttt3ti. *:il=*tt*<Btt£ 

y-efe* : }MKXft«)EA&t;aaaBEistt en i-£ 
y****u *o*BBttft*<xtts (2) ic 
Ay. -tc-oftai&tfaassju «*t=*M«i*ri=** 

e>*t-&„ c<&{fe. BEi«tt^rSE(iK3i# (3) (-<fe y jSK 
BEaRtfaBKtt&ti*. (4) KJSHT. tfr 

BOBBU f OBBfrgBSSB-Tft. BfSS&ffiP 

i=£it*ttBiiBEtttti=Bi*&$*u ?;u*<5ST-r 
a*<»B*Ett-9--i'f ;ubbi*. =toife,eg^E**j?i 

-eilfe^!!)*H-5^j« (fe&*.l*. R-12. CF2CI2) £ 



t LTfiiffl;*^*., 3Si*a>85J*a&i*. »»*<fE±-rs 
t*i=»8sa*i=j:*iB»*»it*. *aw<ta**it 

trTSfctf), »ttSS<fcy'J>fc< £fc20~30KBl*Bg!P 

ca>a«i*£«+. BiifiBBftiB. *a&c/£flttft 

#tS#/\> K - ??*. SB1989j3,i:tf?$3t1986 (Handbo 
oks of American Society of Heating, Refrigerating 
and Air Conditioning Engineers Inc.. Fundamentals 
1989 and Refrigeration 1986) , l-33l^Tl¥*Ii::Ei£ 

^B-BMftftB </\Q*— ©tVViHSftffll: 

<tBBBSB*«tt**fci**. ^-rossm. m'n&ffiort 
ustfrsstb-r c t A<KHftg**« t u o r n «. 
a*©»*HEiB-y--r^jni««)tt*«»i*±t it. at 

jftstit. cttiifct^ii. ebb**, bubb^i* 
/<-f/<x»fti=j:yfTfe*i*. c*ie,(7)^?4irit. ^y 

tt, B#ftBBBa>«T. fttf»©tttttt, 4:l*3BB 

r- y . c *ti*^i6S3iEai p \z as it i>ai»i- «fc y bhikp * 
ztizjzy&tiLzti. totem, »ea«BA<«-F-f* 

i=, *:#ftaffliiftjic«fey 2*>wp*ri=B*«*^-* 

aB*ft#TI=felt*BKffiB»-f ^IU©BBI*. tt* 
*«BBI*BB**iTL»fc. /NP^-+:>*<fiJfflStiS 
«fc3loS:ofcB# (40~50^M) *-Cli, C02*^*4Stj: 
BB©fc»©«BJfra[l=»I.^T, ^««k LT-Bttl=« 
ffl^+iri^fco •e<DvX7 L AI*^5IRt/«ii9SU«»:y. a 
«l*ffilP*jaE*l=fct^-C5Iie*H*«fc 5 I=i6tf* *lT 

t^fco -flaMi=i*«}flflA<j»^ii6iasaa'r-5«^. ab 
fflB*aai*K-r#. e>f-tA<-e# 
r. Battas-y-'T ki=bi»-c. eBgif*#(rfcixrafE 

*n*Ci:A<3&*= (C02l-O^T(DBllf-aSI*-31 
°C) . COT^^ICfcOT, KI=*Slt*)M*«>&« 
EB«©3Smffll-fcl+-5E*/i<90~100/<-;H= 
±B**ir. ABBiJ^^BMU^iUrBB-rijS^-e 
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m (Kalteprogesse) j 1933^Slfir, XI* 

x^ • vx— ■ -?0<<>$<<T r^X^j U — 

B»1*»»278095# (1912*) sti/ct^s 
y^u • if— ■ =rx--r i^cfe* r^sia (Princi 

pies of Refrigeration) j v>*3*1982* 
#§Bjl(Dg|fl 

B»£S#-r •HtoftftMBXBtiiftr « ZtV 

-f >^iBfi (gliding temperature) (zfcl^T 
5»£$& (rejecting) ?«-9-<f 9JU££ttU 2** 

-5, 



KEE*. BMMSSMS1M KE*) KJSlvca 
«0>x>*;ues«6»*l**££|cj:y. 3^o»y» 

ffim<D>ftaa)ttxv^jues*ftsi*4cfcizcby«i» 

Jfca:LT»!ft*-&*^i:lc<feyStlS**i1»«. »*Ll^ 
SM«lcj3lvC. C(Dl£x:/*;utfa>«»l*. tty«ff 
lff©ffi**itftS#«ci:irj:y*lS**i«. 3fr«tt* 

tttttt»fltti*i=j:y. w*ai«y*a»is*t. 

JUT, -(D^B^lcolNT. »lB-t80S#BLt. 

i*»i::imm-«. 

ftiB(i»»<D (KS5fc3S) XSUEJB-fr-f ^;ufi«(D«E 

m 2 in i4 - (D^Bj(7)^^ u i^ssifiw fc cfc y «j« a? tt^ffl 

*4HI*^O«W0)»3*««f=«ky«J***LfciBB* 
B»EBlM*JUB«©«»BT?fc4. ca>Mfcttli» 

0)Uv-/^atLtl^c 

ft5BI*Ktt«Sli4Wl::J3rt««2B. ft3g]XI*ft 
4H<©BB*3RftE»-9--r^iU»«lci3lt«ffi*&tfx 

*6B(*C(D«&fllcJ:4ffi*«»*aicJ;«»aB*a) 

wa>»*Lt^*««r=*or«Ar&tLfcW*as*B*> 

ft 7 BttC0)BBfc J: «B»BS0)«fPI=«t: «*aRBA 
CDSHH«£^r^?PT-&£o B*;S*t*IB*l** CO 
BBa>K*Lt^*««lc«oTBi:T6*LfcW*B*B 

»8Btt-»ftK***«i:Lr«ffl-r&t*f=. Hfc 
««*-f KE*^J3^xaiK**t4»2Ba>iHBIMK* 

BBa>B««ttB 



(4) 
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mv-'iVfr&mi*. Bg^s^jSAPajtt Baffin 

mm^m^mt. tztxa, x^u> (c 2 h 4 ) . x-r 
(B2H6) . > 2Mimm (C02) . (c 

2H6) S.T/Kib^ (N2O) . k?Z>^ttfV$Z>o 

/ <1 6<D □ ttfiiaESI»3ESI»1 2lc3IiS£ £ tit 1* 

4o 

«affl»x»»i2ttco>ss«a)«ft*afiR-r*fc«>irife 

ttiz&^x-fo&ti^ ta>-ei*ftL^<. Wlr 
fc. ;tt£Ett«i::Iirf*ffifc*-r4o *(Dtzlh* Uv- 

isia£Si»3E»»i2a)m-cjai7icte^r. &4im4-?-<d« 

«*Jlt*^-<>l=aA*-&*c4:l=J:y. XXSSKUa 
1= fe It 4&f*&»ttffi#3J« * ft 4 0 

3M*B»<D»?Kiry*>H** #21&tMfty#13NTC. 

K(Dtt<DfllrtS*1 0- 1 414 tttlBHttfl 1= 13 It *»* B 
— C-fc4*<. »SM«12l4**tt«***fc&-r-i:«: 
<. ^081" 4d£*<-C#4o L/v- /<22^<7>jE*l4354x 

So 

*4HI-a3lt«C0)«Wa)*3SIJfi«lCj3t^T. fftUSlE 
<*lHlS&0»/e-i2 ^> > h l**MM<D U / <25 L . 

*zx*i*KJitf%tt*®&<Dis-y'<< KJE*ai;«it-r ke 

rtP a 1lc«f$£*i4o >M*3F 61=. 9KKBB 

COiSttS&l/(gEffl(c^4i-F+iajg$tL*#23SU:#24 

fttfllcoivcBWrr*. *JHI4BEI*«10|ctet^ra««: 

bbwe**i?e«**u E$a*83sajP2oi4. ss^c 

fcl^Tttffl Taj tLT7KZ*lZ> 0 «rt8l4j»3S»811£ 

Hrai^cfcy. »«i4. ttn raj *-c»y»<»**L*in 



i=, nMMXMi2ic£ivc«a f cj s*,!:: 

*»**l-Ct»fil^. «y#13"C0)E*«TI^J:y. S3 

«b**otim***i*. >ftai4*»*i4i=j3i^T. 
a>»»i=j:y»*wi5rt"ft. «»»s«BPiri3it*tt« 
r e j fr&ftttoftfti** ^6]a^Mf»^^S12lcfct^T. 
E««aAPi9izatA-r*iKric. ttS ri j £t-*o&£ 
ttrtfi<. E*«sfc\Pi9a>»Aic*yiM ^;u*<3S 
j«**i«o ca>»wa>»*LL^*ltfli-fi^"Cttj|i2B 
ic^fi^^dl::. KftBSUQattB »"ej (4. 

«9tu p 1= fc it & fc&mmvim iz * y . 2 tra wrus 1= 

fitt*-9-<^;u»«a5ffiAB«l4. BHB9KAP. "Ttt 
;fc>*>m5[g]a)£ rdj |zteitft»«<D«llBS*«i*ii-4 

cfci=*ya*aF*i*. AiiMttitiaisfcy©^ 
f Bfsa>»a«B*i*. tt^ r d j fcj: 

;ut°||l4. »5Bl::a3Lvc\ x>*;i/tf • E*»B(D7k 

«y»fti4gx>5tjnf«a-c*y. tot^ rdj \z 

fc(t4x>$;ut:l4. £ r C j lcfc«t4x>$unf|::3f 
Ll^o *co«** S?&J«H*?7tt«lcfclt**aiffi* (k 
W) (4. £ r c j l::j3lt4x>$;utr£SSB)*-t*4c£ 

r=«fcy««is*i»4. 

affi*-9--<^;KcfeLxr(4. S5E**S)ft«*»(4»*B* 

ait^t-cft*. i"bj ) r=i3it6*« 

i4*ia«ky»aK^o fit, S5E«a(4iai3ESS»^« 

fcl^T. j£i r c j lcfc(t4;SS(4. iS-th-f Klcfilt*E 
AU^;utl4*H«l^ ±fcLT-filc«:*. 
LfrtfoT. SM^±ia)iSSl4. A r C j lcfclt4;SS 
^(5(S-^(Dtt^i:LT. Bit-< Klzj3lt*E*«*» 

*r«cti=cfcyaja**i*« B*iaftifi"ea>*a«a)* 
e^^ift^tfc^-To B(4S^-9-^^;u (a-b-c- 

d-o-f) . KEA^ftTSttfcctlckftiS 
fie^]<7)-»tY^;U (a' -b' -c' -d' -e-f) . 
RlfM^ Klcfelt**EI=«fe4*B*0)*-f 

(a" -b" -c" -d" -e-f) ^^LTl^4 0 9K 

«»E*i*-3e-eft*fcfi«**t*o 

■Elt-f K<DE*I4. *«SM*lcJ:y**44ir^*C 
4:3^6* SSt(4»lll^-Cffc4o 
E^$^Bj*1±4Ic(4. iSit-T KI=*5lt**aa>M* 

ct. ra*>%. s+m Kicj3it4«raw» 

4o c*i^a)SiSi4?S(*a>^— /<— 7p— xi4^*s<7) 
«;«1k*»it«fc», ■WI«fti^L/<'v7Tl=*y» 
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m-*<< Ko)»aii*f*«y#i3a)Bii**-«»ic«j«f 

/ tic* A & * C * t> 9KU "f 4 jfcttSttMM 0) / < 5 > X I* 

3Ry#13(DBBttirJ:y. 3ftaa>3R36«l*I5«-*T?ft* 
tii. Z0)U*>— /<^SA^£j8H*3ifi<!:. Uv-aA> 

+i. B*-f K*MI*«B**i«. B*-T KSSt, L 
fc3&<o-CE**«»-r*c:i:lc«*:y. 3g«(Dffirtl** 

us/-/<©aar=a3(t«»»*i<D»«*»it4fc«) 

(¥5 Cilery, ig*£ft#6o d*U**-»M Kfr&# 
21$^LTUS/— /^0)»aa>35*S***-B:. 

»*-f K36«*©«*^. «y#i3*a*s«*isis- 
»=«»Lft3&<6#21tlll»-r*ci:(r*y. BA£*i 

-f K©*««*l*. #24tP»L. H*lc«y#13*a 

*s»*«*-r*c:fcic«fcy«i***i»*. ^tuc* 
y. »ttftttBaity*i3«a«ma)«tti=j:y« x 

#24*Htt**::fc(=*y»&*u5. 

K*««0>ttBI*, #23*MttU ^ffiSatO 

y, mrfi£*imz>o Lttfot, gBa>£:*j««iit*« # 

23»i;#24*ll|»-r«tHWrlc. «y #13*»fM-*c 

«t^«fcyafifc**i*o 

tt*«i»A«*-#<D^a)«fti=<feyff*>4ift**(tt 



Bl. Lfc3b<-3r*»HB*a)fcft*ff5Ui/-/<16<Da 
£1*3 #21<D^A<SI«a)*-9--f K©BE* 

taau »y#i3f£(t-e3KflB»a>+»ft«tt3&<a«a? 
^^uv-z^ssifis^^c^fCckysiSfrafigsn 

LfrU CttBttUHf*. ■JWE**y«t^JS*-f K 
ffiAI=i3L*TI*. tB*«l»«tBS**aL^ U*>-/<22 

I*. 

»-ea«5*ttr^*B». att©B«E*iM*;uB«£ 

LtHfiSftitt^Mm*. U$/-/<25*3iM 
[HlS&lc3I^-r4#23St/#24l4. te**l»*0)^»$ 

git, US/— /<(Z)IE**<Bl^L^*jS*Wr*o L 

zH*^l»WLfc*llS«l=-fcy»SkT6ttfclHB»*« 
ffiKi^-f *JUBBI** fe^tt»»l^fel^THffl3F4x* 0 

B-i-^K /h»*tf+H*B«/»BBB. 'Mt- 

y. ^c^tt»a&iWFctt(Diifi^oja*w?s. Ri2v 

*f=. tty»f* (ttfil r c j ) ?«tt0>)MKsME£* » 

ftxi**o>a«s«Br«ci:icj:y. fiyB^nooa 

it. «ytlMOia«tf8TL, LfctfoTBBODB 
E*atfa§MI»*Bd-&«ci:*orB 



(6) 
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ft, L-C-^b^m (C0 2 ) SfilfflLT^ 

-So 

P ic fc If * 3fr «(D it x > Suu If * ti . S«*3SE« 
lc Js (f 3 ft&fiS *J ©HSA^tr^tt * . 

m6Di*> tty#i3*<nai±wi^*H*€*:di=i*ft* 

S (W) . KE* (PH) . C0 2 MS;jftM (m) . 

(h) ^Ltt^o «y#<Dfi«a>nsia)^*<» 
n^cDj:5i^. (q) i*»y# (13) **frr*c 

fclc*y, MIC*!****. Sbic, Hfr&* 
JBI-fclAT. SlliC02afi:3Sa (m) li(5(S-^T*fc 

5o sas8i*ii<oap'e<z)C02affi (Tb) tisus 

-S-Cfc«. «f9 7tt, KE* (P 

E*-f K^a>C023t«*O)*<SI=*y. Ui>-/«tt*b 
(h) <&S^£#oTl^C<!: tttfra'e&^Oo 

UJP(0(X)2ia*Tel*^a)/h*ft*«ll^*<Pt^Ct*< 



j*. j»asftsiii-»i" 4*stAPas (tw) 

^SI^"r^*55APaS(*20°c^--^lc«^$ti> 
****** 9 1=* BJBS«#±JM"4«K *ffltt*l*« 

a 1 



ffiAPSS(tw) 


35.1 


45.9 


57.3 






2.4 


2.2 


2.2 


kW 




84.9 


94.3 


114.1 


bar 


(PH) 












0.026 


0.024 


0.020 


kg/s 




171 


166 


115 


7JE3 



•f&titOttt LT(7)7KcDtiSiiS (m w ) 

ox ;i*;$fi£*itf>£iJ) (Q) £*lti*£o co 2 ^«M^ 
a (m) % **-f KE* (PH) fttf»36»«1H=*M"* 
*9tEAP£K (ti) I*. -ftlc«»*tt4. Effi^SI*- 

mam*. x>hpe-a§MiBi=fi«t4asi»*-f ^ 

l+4i(Stti:i^<t©tft4. SI^Sia)E*(*-SI^ 

■a, **-r KE*a>*Bi=*y*fc6**i*Ji»»* 

API^fclt'&Jtxv^^Hf (h) a>aEfc£*L. fife**l 



(7) 
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J® 



[351 Ell 



AAAA/V 

4 




12 



AAAAA^t 




[$3i] 



AA/WV-7 

74 /S 





A 



[151] 
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[^6 El] 




(10) 
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Q (kW) 



PH (bar) 



m (kg/s) 



U CO 



_J_ 



10 



20 



30 



50 60 



1/1 <<-v 



ft s II i « « 



S EWS 



. (SB, A, 4J655« (EfiEHMO * 194*. 
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